RESULTS.
We measured genome-wide changes in transcript levels as a function of age for approximately 8000 ESTs represent about 4,500 genes in Drosophila melanogaster and compared these changes to those caused by paraquat, a free radical generator. 127 genes showed a significant change (more than 1.8 fold) in transcript levels with age and 236 genes displayed a significant change in response to paraquat. 42 genes were identified as those coregulated with both age and paraquat treatment. Three functional groups are prominent in genes downregulated with age and oxidative stress. One includes genes encoding serine proteases and a homolog of carboxypeptidase A, suggesting that free radicals accumulated during aging reduce protein turnover. The second group includes genes encoding accessory gland protein and a homolog of Arabidopsis male sterile 2, potentially involved in reproductive capacity. The third group includes the ubiquinone binding protein, which encodes enzymes involved in energy production in mitochondria. Given that most of the free radicals in the cell are generated in the mitochondria, one way to reduce the production of free radicals might be downregulation of mitochondrial enzymes, whose activities generate free radicals. Another functional group includes genes involved in detoxification, such as arsenite-translocating ATPase and GSTD1, which are upregulated with age and oxidative stress.
DISCUSSION.
We found that the aging process is accompanied by reduction of transcript levels for genes involved in reproduction, metabolism and protein turnover, and upregulation of some genes that encode detoxification agents and chaperones. One-third of the age-regulated genes show significant changes in response to oxidative stress, suggesting that free radicals accumulated with increasing age play a significant role in age-regulated changes in transcript levels. However, two-thirds of the age-regulated genes show no or little response to oxidative stress; free radicals therefore unlikely to be the only causal factor in aging. Further analysis of these genes could facilitate our understanding of aging and longevity at the genetic level.
